Case Study
The data are in and the primary analysis is done. It Scenarios similar to the one above may be familiar to researchers in the rehabilitation sciences who work on collaborative projects with either colleagues or students. As the number of collaborators from different disciplines and different sites increases, determining authorship on papers, abstracts, and presentations can become a complex task.
Previously in the American Journal of Occupational Therapy (AJOT), Stern (2000) , suggested that AJOT should make explicit its expectations about authorship using the American Psychological Association (APA) criteria for authorship. She also urged individual research groups to formalize their internal policies on authorship.
Members of our university-based multidisciplinary research unit, CanChild Centre for Childhood Disability Research, decided to develop guidelines to acknowledge the importance of authorship and to prevent possible misunderstandings. This paper reviews the issues around authorship and describes the process we used to develop guidelines for authorship on journal articles, abstracts, presentations, and manuals.
In academic and research environments authorship is particularly important as publications are a measure of a researcher's productivity and are used when making decisions on hiring, promotion, and tenure. The complex nature of authorship may increase in a university setting where there is a need to support student education and growth while balancing the need to build one's own curriculum vitae. For these and other reasons, authorship is an important issue that warrants discussion and agreement on clear guidelines.
The International Committee of Medical Journal Editors (ICMJE) determined three minimum requirements for authorship on manuscripts submitted to medical journals: "(1) Substantial contributions to conception and design, or acquisition of data, or analysis and interpretation of data AND (2) Drafting the article or revising it critically for important intellectual content AND (3) Final approval of the version to be published" (International Committee of Medical Journal Editors [ICMJE], 1997). The APA has published guidelines for determining authorship of manuscripts: "Authorship is reserved for persons who receive primary credit and hold primary responsibility for a published work" (American Psychological Association [APA], 2001, p. 350) . APA recognizes that authorship includes the actual writing of the paper as well as substantial scientific contributions to the study. It is advised that decisions on what tasks people will undertake and what will be required for authorship be decided upon early in the study. Guidelines are important for determining a minimum standard for authorship of manuscripts, however, there is limited knowledge of and adherence to guidelines (Bhopal et al., 1997; Flanagin et al., 1998; Hwang et al., 2003; Slone, 1996) .
Beyond the question of who is an author, is the decision of what order names will appear on the author list. Many conventions exist and the chosen method is often unclear to the reader. "If scientists are trying to convey information to the reader by the way their names are ordered, they are using a method akin to sending smoke signals, in a secret code on a dark, foggy night" (Rennie, 2001 (Rennie, , p. 1275 . Considerable variation in conventions of assigning author order exist. Alphabetical ordering can be unrelated to contribution or indicate equal contribution. Some researchers consider the position of the last author to be distinguished and reserved for the senior researcher (Higham, 1993) . Other conventions order the authors according to relative contribution with highest first (APA, 2001; Savitz, 1999) . If this is the case, the additional task of weighting each author's contribution is necessary.
Digustio (1994) offers a weighting scheme to determine author order where researchers can "earn" points based on their relative contribution to 13 criteria involved in the research and writing process. The contributions are rated by all potential authors. After points are assigned, the coauthors can then "spend" their points to gain authorship on the various papers resulting from a research project. Ahmed, Maurana, Engle, Uddin, and Glaus (1997) developed a weighting scale based on six well-defined criteria: (1) conception, (2) design, (3) implementation, (4) data analysis/interpretation, (5) writing the article, and (6) public responsibility. Individual contributions are rated as minimal (one point), some (three points), or significant (five points). The authors suggest that the specific activities that distinguish minimal, some, and significant contribution be defined for each research project. The group as a whole discusses and comes to a decision about the level of the contributions of each of its members for each criterion, and this is the basis of the assigned author order.
For an international collaborative arthritis research group, developed a list of research activities that are used to evaluate authorship. The list is used by potential authors to evaluate their contributions to the entire research process on a 10-point scale (Table 1) . Data are summed and the overall weights used to decide author qualifications and author order. Some of the benefits of ranking one's participation on different aspects of a project could be (1) to help to raise awareness of one's own contribution over the whole process, (2) to bring the history of the project into play, and (3) to help generate discussion about the extent of individuals' contributions over the length of the project (not just the period leading up to publication).
In recent years, the concept of contributorship has been proposed to replace authorship on research studies. Contributorship aims to diminish ambiguity and encourage transparency and responsibility as the specific contributions of all individuals named in the byline are disclosed to the reader. This system usually requires that at least one contributor acts as a guarantor, and takes responsibility for the publication as a whole. Specific contributions Originated idea 0 1 2 3 4 5 6 7 8 9 10 Impetus or initiative 0 1 2 3 4 5 6 7 8 9 10 Designed the project 0 1 2 3 4 5 6 7 8 9 10 Preparation 0 1 2 3 4 5 6 7 8 9 10 Planning meetings 0 1 2 3 4 5 6 7 8 9 10 Wrote the grant 0 1 2 3 4 5 6 7 8 9 10 Responded to granting agency questions 0 1 2 3 4 5 6 7 8 9 10 Conducted detailed literature review 0 1 2 3 4 5 6 7 8 9 10 Scored literature for methodologic quality 0 1 2 3 4 5 6 7 8 9 10 Sampling 0 1 2 3 4 5 6 7 8 9 10 Hired staff 0 1 2 3 4 5 6 7 8 9 10 Trained staff 0 1 2 3 4 5 6 7 8 9 10 Supervised staff 0 1 2 3 4 5 6 7 8 9 10 Attending meetings 0 1 2 3 4 5 6 7 8 9 10 Questionnaire design 0 1 2 3 4 5 6 7 8 9 10 Administering the survey 0 1 2 3 4 5 6 7 8 9 10 Interviewing subjects 0 1 2 3 4 5 6 7 8 9 10 Coding questionnaires 0 1 2 3 4 5 6 7 8 9 10 Contributed patients and their forms 0 1 2 3 4 5 6 7 8 9 10 Provided specialized methodological input 0 1 2 3 4 5 6 7 8 9 10 Managed data for study 0 1 2 3 4 5 6 7 8 9 10 Supervised analysis 0 1 2 3 4 5 6 7 8 9 10 Conducted qualitative analysis 0 1 2 3 4 5 6 7 8 9 10 Conducted quantitative analysis 0 1 2 3 4 5 6 7 8 9 10 Summarized the results 0 1 2 3 4 5 6 7 8 9 10 Interpreted the results 0 1 2 3 4 5 6 7 8 9 10 Registered the study for meta-analysis 0 1 2 3 4 5 6 7 8 9 10 Wrote abstract for meeting 0 1 2 3 4 5 6 7 8 9 10 Prepared poster for meeting 0 1 2 3 4 5 6 7 8 9 10 Presented paper at meeting 0 1 2 3 4 5 6 7 8 9 10 Drafted/wrote manuscript 0 1 2 3 4 5 6 7 8 9 10 Edited/commented on manuscript 0 1 2 3 4 5 6 7 8 9 10 Revised manuscript 0 1 2 3 4 5 6 7 8 9 10 Saw final draft before submission 0 1 2 3 4 5 6 7 8 9 10 Approved final draft for submission 0 1 2 3 4 5 6 7 8 9 10 Responded to reviewer's concerns 0 1 2 3 4 5 6 7 8 9 10 Provided technical support 0 1 2 3 4 5 6 7 8 9 10 Provided financial support 0 1 2 3 4 5 6 7 8 9 10 Provided moral support 0 1 2 3 4 5 6 7 8 9 10 Prepared to take public responsibility 0 1 2 3 4 5 6 7 8 9 10 Willing to submit data to support the results in article 0 1 2 3 4 5 6 7 8 9 10
Downloaded from http://ajot.aota.org on 01/12/2019 Terms of use: http://AOTA.org/terms not warranting contributorship are cited in the acknowledgments (Rennie, 1998; Rennie, Yank, & Emanuel, 1997 (Rennie, 2001) . Publication is crucial to the careers of researchers and academics, thus it is not surprising that conflict around authorship issues is prevalent. Wilcox (1998) reported an increase in complaints around authorship issues and assigning credit between 1991 and 1997 received by the Ombudsman's office at Harvard Medical School. Mainous, Bowman, and Zoller (2002) found that junior faculty felt pressure at times to include as authors their superiors who did not meet the ICMJE criteria. Stern (2000) encourages research groups to decide on their own authorship guidelines. Erlen, Siminoff, Sereika, and Sutton (1997) offer a "template" for groups to use a base for developing authorship guidelines among researchers. Scenarios depicting authorship dilemmas have been used to solicit the opinions of researchers on authorship issues (Bhopal et al., 1997; Butler & Ginn, 1998) .
Development of the CanChild Author Guidelines
Following discussion with a colleague interested in authorship and starting with his list of relevant articles, a literature review was conducted to determine what standards for authorship currently exist in the medical literature. A search of English articles indexed in MEDLINE (January 1982 to January 2003) was conducted using the search terms authorship, author order, credit, strategies, publication, and guidelines. The instructions to authors for article submissions from the multidisciplinary target journals where CanChild publishes articles were obtained (e.g., Physical and Occupational Therapy in Pediatrics, AJOT, and Developmental Medicine and Child Neurology) . The journal-specific requirements did not have conflicting requirements, but did vary in level of detail. In addition, the Web was searched for university policies related to authorship.
A presentation at a CanChild team meeting was used to provide members with background information on authorship issues including: the definition of authorship, why authorship is important, summary of types of guidelines for determining who merits authorship as well as strategies for determining authorship order, and students as authors. Our university policy was presented along with the policy from the University of Wollongong, which had the most useful guidelines we could find on the Web. This presentation was used as a jumping off point for discussion.
The CanChild team decided to modify the University of Wollongong guidelines to better suit the needs of CanChild as our own university had no explicit guidelines on the subject. The challenge was to develop guidelines, which were explicit but allowed some flexibility to adapt to the requirements of specific journals (that also have guidelines) and to the needs of individual project groups. The first revision of the guidelines was brought back to the team but was still considered to be open to interpretation and limited in their ability to be implemented. We decided to develop scenarios that would highlight possible authorship dilemmas and use them to try and apply the guidelines in the team setting. Examples of possible authorship issues were solicited from CanChild team members and reformatted into scenarios using fictitious names and situations. Ten scenarios were developed and precirculated to team members 2 weeks before the team meeting. Table 2 summarizes the issues addressed through the scenarios. The scenarios provided an opportunity for lively discussion and debate in a nonthreatening context. Open discussion highlighted our values and beliefs and helped to make explicit how we as a group felt that these issues could be resolved.
A synopsis of the discussion and the key decisions were documented, and guidelines were modified and recirculated to team members for review and feedback. The current version of the guidelines can be found in Appendix 1 and are also posted on our Web site at www.fhs.mcmaster.ca/ canchild.
Interest in the authorship guidelines has extended beyond our research group. The authorship guidelines as a "work in progress" were shared, when requested, to people external to our research group for the purposes of developing similar guidelines for their own units.
Table 2. Authorship Issues Raised in Scenarios for Discussion

Issues
• Is being a coinvestigator on a grant proposal sufficient contribution to warrant authorship on some or all papers emanating from that grant? What if they were not available for the study implementation but want to come back into the project at the paper-writing phase?
• Many studies take several years to complete prior to writing the papers. Some people come and go. How should their contributions be acknowledged and weighted in terms of authorship?
• What is the role of a student in terms of authorship? Should the guidelines be different for students who come into an ongoing project as a "research intern" (to gain a research experience) from those who are doing a thesis?
• What if the person who is taking the lead on a paper doesn't move it along in a timely fashion?
• What if a group of researchers wants to use some of your data to explore an issue that is not of direct relevance to the original study team to publish a paper? Are there any rules governing whether data can be shared and should members of the study team also be considered as authors?
• The lead author wishes to assign authorship order alphabetically but some members of the team don't feel that is fair.
• One member of the research team is going for tenure and needs a first-author paper. Should this matter?
• Someone on the study team wants to submit an abstract for presentation and the deadline is short with no time for circulating the abstract for feedback to the team and no time for discussion of who should be an author or in what order.
• Someone decides to put your name on their paper because you gave them advice but you had no opportunity review the paper or give feedback.
• A student is brought into an ongoing 5-year longitudinal study for 6 months. They take a piece of the study to analyze and write up with the help of their supervisor and the study team. How should authorship be decided?
Implementation of the Authorship Guidelines
The primary result of this process was recognition of the importance of early and ongoing communication between all potential authors. Authorship should be a regular agenda item at research project meetings, perhaps every 3 to 6 months. We decided it was up to the principal investigator (PI) of a research study to initiate ongoing dialogue and document discussions and decisions. The PI is also responsible for negotiating expectations for authorship with members who leave or come onto the study team.
Although it is the responsibility of the PI to ensure this happens, our group decided that decisions should be discussed and agreed upon by the entire study team. Generally, there are one or two major papers that arise from a large trial and the entire study team usually takes part in the production of these. All team members are listed as authors (provided they meet the other authorship criteria of reviewing drafts and providing feedback in a timely manner) and are generally listed in order of contribution with highest first. The list of the research activities (Table 1) is sometimes used as the jumping off point for discussion and to remind people of the activities that were done all through the project, not just at the writing stage. Usually, the PI has the first opportunity to take first authorship on the lead article. When there are multiple "offshoot" publications from a large trial, we have used a grid system to organize team members and divide writing tasks (Table 3) . By using a grid to organize potential authors on the different publications, team members can then focus on where they have the most interest and where they can be of most help based on their experience and expertise. This grid serves as a written and disseminated plan of publication for the project and an easily referenced document of authorship discussion. Although it can be amended as circumstances change, it can enhance communication among team members and can streamline the publication process. By limiting the number of authors on these smaller, more focused papers, there is the added benefit of possibly being higher up on the author list. Taking a lead role on a secondary paper is a good way to provide responsibility to and enhance the experience of junior members and students on a research team. There is also a role for readers of papers, who are interested in reviewing the paper when it is fairly far along and provide general feedback with no expectation for authorship. In this case the readers would be cited in the acknowledgements, along with the remaining study team members who did not fulfill the authorship criteria.
Process Evaluation
To get some feedback about the process we used to create the guidelines, an e-mail survey was conducted. The survey was sent to 30 persons (investigators, associate members, and staff ) who worked at CanChild in the past 2 years and may have been exposed to the authorship guidelines. We received responses from 11 members (37% response rate), 9 of whom had attended the meetings where the guidelines were discussed. In general, respondents reacted positively to the use of scenarios as a basis for discussion. When asked about how satisfied respondents were with the process used to develop the author guidelines, they scored a mean of 4.1 (min = 3, max = 5) on a 5-point scale ("not at all satisfied" to "very satisfied"). One respondent commented, "The use of scenarios was very helpful in that it allowed the CanChild team to discuss very real situations that were quite challenging . . . made it less personal and potentially awkward . . . raised issues I would never have thought of and opened up discussion." One respondent expressed frustration with the variation in "rules" and conventions among different journals and disciplines and although generally satisfied with the process wrote ". . . I felt that there was not a clear resolution or agreement around the table for all the scenarios." The guidelines developed by CanChild offer some direction when making decisions about authorship and are not intended as a strict policy. These guidelines are sure to be discussed and revised as new situations arise and as more researchers openly discuss their values on authorship. The next step will be an evaluation of the comprehensiveness and effectiveness of our guidelines in making authorship decisions.
Case Study Resolution
The case study presented at the beginning of the paper can be resolved using the authorship guidelines:
The Interested readers can access from our Web site the authorship guidelines and the scenarios, to use as a starting point in developing their own, at (www.fhs.mcmaster.ca/ canchild). The guidelines are also available in the appendix of this article. L Objectives • To provide a clear understanding of what constitutes "authorship" and the order in which authors should be recorded.
• To ensure that those staff, students, and research collaborators who participate in research activities with CanChild are acknowledged and their contributions are fairly and appropriately represented.
• To develop a guideline that is CanChild-wide and that is flexible enough to accommodate variations inherent in publication patterns across different research projects, meeting presentations, and different journals.
What Constitutes Authorship?
• Authorship is usually attributed to persons responsible for the intellectual content of a published work. In the context of articles arising from a research study, authorship requires ongoing (rather than occasional) contributions to the study AND actual writing/critical review of the paper. It should be noted that authorship of a research output is a matter that should be discussed at the earliest stages of a research output and reassessed at any time that there is a change in participation or roles.
• Definition: "Authorship is reserved for persons who receive primary credit and hold primary responsibility for a published work" (APA, 2001) . At CanChild we believe it encompasses not only those who do the actual writing but also those who have made substantial scientific contributions to a study that lead to the presentation or publication.
• Recognizing that research groups at CanChild meet regularly and generally provide intellectual/methodological input ongoing, the International Committee of Medical Journal Editors (ICMJE, 1997) guidelines have been modified for our purposes as follows:
Authorship credit should be based on meeting all four of the following conditions:
(1) Substantial contribution to the study. a. Conception and design, (e.g., coinvestigator, consultant or research support staff who have intellectually contributed to the grant proposal) OR b. Clinical or methodological support throughout the implementation of the study (generally through participation in regular team meetings) OR c. Analysis and interpretation of data AND (2) Provide important intellectual contribution towards the conceptualization or writing and reviewing multiple drafts of the article or abstract in a timely fashion. AND (3) Final approval of the version to be published (or may waive final approval at a point where no more substantial changes are to be made). AND (4) Are prepared to take public responsibility for the paper.
Persons who have not contributed in all of the above ways should not be included in the authorship list. No person should be either included or excluded from authorship without negotiation and the agreement of all parties concerned.
• All coauthors should acknowledge their contributions in writing. This acknowledgment should be placed on a file to be managed by the lead author for the specific publication or presentation.
• Acknowledgment of other contributions of a less substantial nature may be determined by negotiation between authors. These contributions usually include supportive functions such as designing and maintaining apparatus, statistical advice, data collection, administrative support, and data entry. The usual practice is for these contributions to be cited as acknowledgments or in a footnote.
• For contributors who are recognized as paid consultants to the research output, their inclusion as authors is usually left to the discretion of the research team. According to common practice, however, consultants who contribute substantially to the intellectual content of the publication are normally included as authors. Those consultants who contribute in a less substantial manner or whose contribution does not add to the intellectual content of the publication (e.g., standard statistical analysis) are not normally included as authors, but are acknowledged in the work. Under no circumstances should these contributors be excluded from acknowledgment unless they specifically desire exclusion. Some journals require and people should consider asking people prior to acknowledging them in a publication.
Order of Authorship
• The principal investigator (PI) of the study is responsible for keeping track of all contributors (and potential authors). The PI should make a reasonable attempt to ensure that anyone who may feel that they deserve authorship be made aware of planned papers or presentations in order to negotiate a possible authorship role. It is up to team members who leave the group for whatever reason to negotiate with the PI (on behalf of the study team) any future roles within the project and keep the team updated of their interest and how to contact them.
• The PI of a study is responsible for initiating a discussion or strategy for determining authorship order for the primary paper and proposed papers emanating from research projects prior to the writing process. This should be done early on in the study to ensure all participants are clear about what is required to be an author and what strategy will be used for deciding authorship order. • The first author of an individual paper is responsible for initiating the discussion of authorship order for that paper. All authors should be involved in the decision making process, but the final order is ultimately the responsibility of the first author.
• Possible strategies include:
(1) The order of authorship could be determined by the intellectual input from each of the authors. The researcher who makes the largest contribution, in terms of intellectual content, is listed as the primary author. Subsequent authors are listed in order of decreasing contribution. (2) Authors, by general agreement, may wish their names to be listed in alphabetical, reverse alphabetical, or random order. This is acceptable as long as each member of the party gives consent. The method is then made explicit in the publication (e.g., by stating, "All authors contributed equally and are presented in alphabetical order."). (3) The name of the group may be provided as author. 1 (4) A formal weighting strategy may be used to rank authors based on specific contributions.
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• In accordance with the "spirit" and flexibility of CanChild, there is recognition that there may be many variations in the strategies used to establish order of authorship within various projects (see the authorship guidelines binder for ideas/suggestions). The method chosen is determined only by the condition that all authors must be involved in any negotiating process.
• An appropriate time frame to complete the paper should be negotiated with the coauthors for people who wish to take on the role of first author. If the person has not made reasonable attempts to meet this target they may lose the opportunity for first authorship and the authorship order may be renegotiated.
• If someone feels they want to appeal the authorship decisions made by the first author they should indicate to the first author their intention and work with the first author to find a person who is mutually agreeable to both parties and who can objectively reevaluate the decision.
• It is the responsibility of the first author to let the others know in writing when something has been accepted along with the complete reference for coauthor's curriculum vitae.
Students as Authors
• Early in the collaboration between faculty and students, the supervisor should provide the student with information related to how authorship decisions are made.
• Faculty and student should participate in discussion and make a reasonable agreement based on the specific abilities of each party on what tasks, contributions, and responsibilities, and extent of supervision necessary to complete the scholarly publication or presentation.
• Under the guidance of their supervisor, students who participate in a research project are required to negotiate their role with the entire research team early on in their involvement including expectations of team members and expectations for authorship. Written documentation of agreement should be kept as reference.
• The agreement between faculty and student needs to be as clear as possible and outlines the tasks, contributions, and efforts required to warrant authorship by each party (may include a written agreement). • Students will normally be primary authors on research publications that arise from their master's or doctoral thesis work provided they meet journal requirements and the CanChild guidelines.
• Students who undertake a research internship as part of a professional degree will normally not be first authors on publications arising from this work except when they meet all the criteria for first authorship. They should be recognized as coauthors provided they meet the journal requirements and the CanChild guidelines.
• Supervisors may only be included as a coauthor on a research student's publication if they meet the above mentioned authorship criteria.
(Note. An excellent discussion of potential ethical issues when dealing with student-faculty collaboration is found in Fine & Kurdek [1993] .)
